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Abstract of JP2002286959 
PROBLEM TO BE SOLVED: To provide a 
semiconductor device which lessens the 
dependence of a photodetecting section on 
directions when receiving the light propagating in 
a light transmission region. SOLUTION: This 
semiconductor device has the light transmission 
region and the photodetecting section for 
converting the light propagating in the light 
transmission region to an electric signal. This 
light transmission region is constituted to include 
two-dimensional type optical waveguide layers 
and the photodetecting section is at least partly 
embedded into the light transmission region. 
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3t3fc*S3te»* J EiSg3et * - fc 4 . 
[ 0 0 7 2 ] frfc. LT, «RflfA^fc)| 

£$*L4i>tf>T{2&<, PN»^t*t4a«<?57*h 

[ 0 0 7 3 ] 4fc , k 1 1, #£3fl»£ *>3$tfr 

K*0-»*#ffittKt S £ £ iff 4 1 v «C£> I. . 
[0074] (HftM2 : «^taM XcOilMfS; ) * 

[00 7 5] m7iptM9*m\vZWfflTh. H7fctS 
UT, 1 7 50l23ei8M£*K£^LTV^. 17 00 
(23ftSM«tt, 1 1 7073W1 

7 0 5 tiMfrftU XX'hh . 1 7 0 5 (2. 3tf5j£«ft 

1 7 0 Ofc#§3fc£^StfS£fcj^ig*&3fiS (0 
SW) ^fe^^. 1 7 2 OfitmiSUU! (flUJf 

[0076] mmsmm 1750 tfTJttmwM 
^ 1 7 0 6 mm 1 7 3 0 tiuirt ftfei* 
»tf>w^:fiTv^wu£, mtis^TAM ^ 1 1 0 

6£3ajnU ffl^^r'AMxr H TC-«mffill^ffo U*«5r 

ttuxi 7 0 5 1 1 7 0 emzytmmmmzz 

biPC*i>. 07fc**ivc, 1 780(2, J8BG«#i£fc 
[00 77] 3tfeil$ft 1 7 0 0(2. H8t^ti: 9 fc 

(2. -^xmmx%^\ 1%, wmwfctmm 
tix^h nmaLv g mnmm*t>n& \ mi (2, 

17 4 1 (2«^r'AW X 1 7 0 5tf>ayE##fflfc&4:h. 



S^ATfcS. =5r*3. ffifflLTWSrVtftl 7 4 4(2. 

t*##. *ffifflcoft(;2 9^6WfcttaS*i4 J: a* 

[0078] *^»JtfcV^T!2«i 1 TAW X 1 7 0 6 
fciliirt* fc&fc 0 , f\ 1 7 4 0 £f MtS 0 
[0079] 09 t^t i 3 t, €^T'AW X 1 7 0 6 

rMntJudttimmm^Lx. jxi7 4o^a5 

ZitZ. H7fcjjtt 1 7 3 0c7)^(;«miM 
1 7 2 0^1M$^-n^V^t(2if^l.XS(2m 
T&S. ftl 74 0t?E«ft^$)l>^(;{2. 

^fLSrx-yf-y^tJ;0^*tl>« -f-LT, tffA' 
'f^l 7 0 6<OS3e»l 7803^^1 74 OfcffiWii 
fl42 3C ^TAM^^iijDtS. lff'AMX17 

0 5(2^tg|5^LTV^^T\ tff^X1706 
7 0 02:fflV^T, IW-f^l 7 0 5i:l 7 0 6^<7) 

[0080] *mm££ti& s mmtpmztii 

mtui&ks m&m^&zktfx**, x=Fr*w 
x<mss&m oem i mwmmt & - 1 vx°* i . 

[0081 ] H^iBa^^-y SiWKc. fr^t«^ 
r am xfciiflii I, £ d i:t£*£\ fr^tjiin$^§m 
TtaM x t J: oTJBH)W3BJHB#E M I <^)iW*S»t 

[0082] shttjajusfLsm^ tam xtofiaifcaj 
03 5t^tJ: 3**j*?fc#K«wca4#, i 

<tT{iffi11<0i**^ffiftTffi< =5r^T U4 o . ^ft^ 
Jt§^TV^fMc7)«^fiac fffc=6:TAM x^iB 
MiB^'&# LT L4 3 *>^C* 6 . *I«J<02 3 K 

2d5m<?>%mmzm^& i t -c, tam xisa^g 

[0083] (HftW3 : 3t«^2«*«+«^ I / 
OtAW X ) 03(2*%0^||J^J&|^tl»^fe^ 

[ 0 0 8 4 ] 03 (C*JV vc 1 1 0 1 «3teW8£aS8L 1 

1 o 2m<7)ftmzBf&ztitz2&7tmmm (a 

T. r ^i/-hj tmtl. ) . 1 1 03, 1 1 06& 
VI 1 0 7(2^c7)^ffitffMSil7tll^TAMX (fcfc 
X.(2'CPU, RAM, RF^M^m) . 1 1 04(2^ffi 

mfcztitzmmm, 1 1 o 5(2friB^-h4'^E 
mhfthmmhmmx'hh. 

[ 0 0 8 5 ] it, 3K^- hflfl*#ifcfcOlvC«W 
4. 

[0086] hoit3i(2, je^Bfje^rat. ess 
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( i ) mmtt&2d^5-mmmiirr&z. 

k. 

[0087] mmm. wuf*sw5£Av> 

t)\ fcWm£mF*& . ttili 0 . ldB/cm 
( 2 ) Hffi^mBeHWMT^ hZ.b„ 

[0088] z.ti\t. m&)wmm>*?-y*%<r)t 

[0 0 89] £#S8fcfc£tf?5«yK*fcLTPMMA 

-Tii kt% ±ib ( i ) b ( 2 ) zmzi-i>comt>ti 
[0090] 04 te, Bia^BSfcfettiBfBSH** 

•f . l 1 0 3#, ft^-h 1 1 0 2i$M 

ixftjytmrisByiftSia&ifflm-i. mm 

liZH^Xit. 20 1 tmMl 2 0 8*siff 

AVfXl 1 0 3fr6#Stl/O^*££*-*-. H 

[00 9 1 ] 1 2 07(«ii(f^7 7H'J|) , 1 
20 5te77'vYM. 1 20 6(21 20 5^1 20 7 j: 

t)mmm\^7mx%z>« *ti*ti<rM*\t. * 

MO. 5mm, 3710. 1mm. 7yvPM0. 3m 
mk Lfc#\ £*i4> Wf XfcRSS fcOTJiSr^. 
[00 9 2] itf)3Ji*-*ftLfcfc«3&«, ftS'-hf 

7*&tf <y YMimfiLXli2Km*#V4 5 Fttf 

Btfcffl i k -c\ tfrtf fc»v*7 v*is7A&Kt -t h 
[00 93] 4^NOT?i;HfcRS i aas±Wk^B!^S 

[00 94] ^SHfcfcf^ ^tov^»JWcKW 

- 3 1 1 9 O^&MEf^ilTV^ ) . 

[00 9 5] J3e^rAWX<O^I2l£05fc^Lfc. 
HHfcfcwr, 1 5 0 USSRftpfflS imm, 15 02 
(iPiAlGaAsN^7 7Fl, 15 037^-7° 
GaAsNvgttJf, 1 504linlAlGaAsN;7 
>y . i ItGaA s Njfi<O^^N»**ffl 

vvtoti, l ) A>FJft77#§<^SHfit 
fthXV^k. 2) S i kfg^SilrLW^k^ 

mm^^imwmm^xh^\ 
[0 0 9 6] ;w#-/n c^aussfctt. #v-ki 

5 04 k, f'7*-;H 5 0 6^LT«M§tl^7y 

— K 1 5 0 5*%M§tlTV^„ *HJSMT{i. ^3t* 



Ti&v\ XrV-Fl 5 0 4ii^Affi^*ff5^ft. 
JSflfi&^^ v ^ k & o TV ^ ,1 k #il £ U \ 
[0097] 1 Cirf^S-frS^ 

fc(2. *V-F1 5 0 4£j:t/7./-Hl 5 0 5»I 

[0098]-*. ^TfeS^k LT»ftS*4*^fc 

a. #y- h 1 5 o 4fc itxry-b* 1 5 o 5BK3BA* 
mm* pnm^xMmtimm^k ixmrn 

[0099] ^r'AM *OJ»£fc»&r A-f X«i§£ 
T\ aa^iVAJOTIB^ik^SSrtWfcsflr-jT 
[ 0 l 0 0 ] I C(i, %\ / o 

mm* < . flaw i c t riski*** i k *«t$> 

VVTftllFF 1 0-2942 5 4#&« (*B#lfm6 0 
9 7 4 7 2 ^fg ) r ^ Xltftgg&UMTj 

[oioi] *mmmxn, %mmb ltcmo s 
mm>3. 3vmft7V7yy*mitz> 

[ 0 1 0 2 ] 3Wc, i ^««3trAW x<0*»2rScfc:o 

[01033 ifrfB^x- Mitiie^^ i c 
*ttm,tiz\bmm%*mvicoKt:biii. miu 

[0 1 04 3 @1 OVXo^ X?>W)#-?V£&m2 

o o o t Lx^tim. Lxhtmmm 1 2 0 7 tff t 

ST (011). *m®.<r><&*2 1 0 OtfflHtfc 
(012) . *0*$iJ, 5tffi«3l«^3 7JBi£i»tcai 

[0105] SiuCSWttt, 3C^-b<?D±tBl4fc* 

-r i 9 mmm 1 1 0 4 tru y b l^^. l s r 

fc. 

[0106] 3K^- h«< 0r»K3e I /OSPj&«< 

iafcffl!t^iyfrLH5&fS (01 3#JH) . #HSfcffl 
»H^a^*»giM^k L 
<{f»2 1 0 0 kStf' 1 ^ ^tOfig^-ttSrff 
-5 fcft. H^hM^S^T-ilS Ltz . 
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[oio7] m&t i /ot/u xtmmmm 
«4, rtyyfr* v*tmt iw hi 3(4, A>r2 

3 0 2T', rU^bSUl 1 04k«ffil 5 04k£t£ 
[0 1 0 83 &fc, E/O, fttfO/ESffll»fc LT* 

[0109] (iM) miwiBafcouTittHHi- 

4. 

[o 1 1 o] t-t , 

[o 1 1 1 ] H4(±, ®3<nAm<m*MX'i>&. H4 

fcfoV^T, LS I 1 1 0 3tf)I/OgBtf) ft^^fl-f 
(CMOSOy.y?) (4. «5B>1SU 1 0 4^tTjS 

mn=F t>m x tfi-t^e}M-r * <r k 4 . 

[0 112] UpU ia»Ufc*l/O^A-f^ (fcfc 

i.(j\ 3««3tT^x) &ietgigiJit-cajMi^i2 

11*«4U ^^Wif(^-b) 1 20 6^^-L 

[0113] igL^S^f^"^&W^^$ 

[0 114] LS I<r>u ; Jv?m^ (tztUfCMOS 
%to3. 3V) }4, rniH3*K3tr^M^*Wt5Wt 
o BfcRJCf'W XWiAM 7X k &4 

i a n i>- 7 ? fi-f - £ Epju-f i. -r k t\ mmfi^iiTtft^- 
[o 1 1 53 z.<Dt%, mmw^mzMmzti&tz 

ft, ^iJ&ft^&LT\ 3Ei/-b£ffi(dl£tH£» LT 

[one] at. saiiiiBfcov^RHWi. 

[0117] 36^- b 1 2 0 6*>ffit0>3rrtlJ&»fcfi*L 
T < I. A*3Kfi# 1 2 1 014, mRgm? 1201<0 

[0118] ^Sftfct^^iAflttSUI^ 1 2 0 
3 k LXWSttlLS I 1 1 0 3|*iaSKJK9 iMtiJPI 
3*i4. ^It, «t^AM*£ffifc*S«I^*iilf 
1~ 4 T U 7 yr £ Aft LT v ^(4, C M O S a W 

)v<vnmzm& 4 ; k * . 

[0119] ja±oi o fc*WJ§fcffivvfilf , 363t»<0 
*f*]{£#tt£ffiM-f 4 i k ZbthliZ, 

[ 0 1 2 0 ] &i>, «R<9;rf ^;l«|W<5V^fc5a»UT 
ffiSSftT^SkSfcWf-^iWl (WitflGbp 

s) -eoa^iniScify^xcD^§(4, 

#14. 



[ 0 1 2 1 ] o4 0 s BB&I^IMik*, 

v ^3 if. *>sv « ^x t°- av ^3 t\ 

3 L < tt«#WX#*BB*fcifiv >ii k* J A XWW 
®<&4, 

[0122] m^x, ■sfflmtf&mb%t c p u^<o 

[oi23]-*, *mm<7>t o nzwsAzmm^h 
ztx\ zixbtTm-ttztmrnx-tbi,. mmx 
iimmmm^tzMmimtfvviz%&frt>T3b 
4. 

[ o i 24 3 k *)btt*mm<7)X o t, m^iensk 

3fce^£2JBfc4HKLTIiitU fiog)fl3£H£2 
V5&@m.f& (*5^- h ) k "f S - 1 K J: 0 , ^pgftr 

[0125]-*, M?Mco 1 O^ffiKtStS 

(4, iMX&jzSK^tiy)* Mft,z£miktf±Z< 
[0126] 3tlEH£^At4 i k X\ m=com 
4. 

[0 1 273 *HStfiJT14, ibtfijIW* 2«C7CMSI!Rft 
SS(^-h) t-thZtX\ ±IE2oc7)T>U7hSr 
^«LTV^4 0 7tEHi:^4^»t2^7n^W 

SrSftTV^4. fBI£»*»fe*^-ht**fiaW- 
4*§££(4, Sf^fV-sW X*^^-cO^*f6]^2^7C 
Wfc36r-^ taflW-**^* 4 . 

c o 1 2 8 3 =5r*s. 2 dmmmmzmx** imrf 

AMXktT(4, 2DO^*fifc^KIfT-#, 4fc, 
^tVSW X t tT(4 2 D^Sr{4A»4)<03l£*®« i 
k 4 i k tm* U\ SllrAW x k IMUf. 

mi±Mmztuz%TJU *xh 4 . 
[0129] gxmTnmmzmyit Ltzms. £x<d 
irm^c?>ft$:%mm%£ 0 i^tvm xisit-r4 c: k 

4 . i tL(4 , feJS*r6]^EIS^^W^^£K 0 
ii««4, ^gff^^M^ffi^ktTim4 0 
[0130] mmytf^ XtA>f 7X@|&^«I0 

0*^ktTl6#§-^4>rk^TS4. ^O^k{4, fig 

*^«^0IScO^f|-fc4i4^#?:^<tT, 

^3^^b£HigT§4o 

[0131] (HM4 : ?u 7 ^ffiff) ^tC*^BJ^o 

[0 132] H3tr*$V^T. lo<o»R110 1±fca 
ft^X^Sfl, ( C P q& u * k' ) 110 3 
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XI 2 0 lT£«£*S£l/0^*££#;t-&. 
[0 13 3] H3fcUT, LS I 1 10 6i^n7?y 

[0 134] i<ots, ?vv?mmwtr'Ux 

1 2 0 S&^LTff^&^I^SKcO^WgPtii 
4 (04) . *iaftS3BKS*utfi^±. KCTcftrA^ 
^fcflWjSfU CfiiiCMOST-jM^tiSff^cotco 

[0135] Jgti&tfW XI 2 0 8(4? n >y ?m^% 

X (fckitfMPU1103) «f^'^ 
1 2 0 lfctfl/O***)?, ?n7^y'x^-^ll 
0 6 «fA"^l 2 0 1 

(4«M*MLT^4£ft. ffiStfMa^tfMfcfcffi 
v ^SMi-Cg tt 4 i k * l> . 

[0136] sjeuseii, ^fc^-wtt^hwi, 

fttfAM *±£>4 WiSfi#*-4 L S I fcfflKSfifc 

rryrfrtjoT. tt^fiWiSSfu mpuwr 

WsXtU <y ?m*%lf& i k 
? n >y ? TOttS S £ k 4 . 

to 1 373 A!*, m*<7)T'V 

ft, &4W4. EHSg»W^T^^v^ft^ffiH® 
^SfatfcSSaftftfcJ: 4 E M I cDf^MT^ 

^«a*l^T«T'^ 4£ft. iii4,|BHas*-3S6fc: 

[0138] mWM5 : M P U-** V ( 1/ U 7/We 

[ 0 1 3 9 ] Ell 4(4. *^^»J^ira-f4^y> 
vmmZhh. HfctJV^T, 24 0 7, 24 0 8(42 
■CMOCPU-CJiS. 2409(4. i<02OWCPU*"t 
^fSRAMTftS. RHttiVvt, 24 0 1(4A^1/ 
;HKS*ffltf>*$RE8L 2 4 0 2 \& U 7;M£ittffl<03fcE 
IIt-fc4. 

[0140] mwcommwMTii, tztni. 6*^g 

S»T6 4 f-y h(K9r-*«2 4 0 1 £#gfc LTV* 

4o 

[0141] *£E*tf>T-*S3SrCS£Sffl& (»B* 

if) -ci4. ^*cosiiTi4, itfcjdt^fea* (sena® 

^EMI ) fciO, ZEL<T-*£&4.Ik(4T'Sft^ 

4 . d^io ^i^^ISH^ffi a ; k 
4, JMfcWfcli, CPUfcRAMdcOfl-^^OJROcT) 

4 V >{i-9S t3Kf»& 2 4 0 2 £ffl^4 . 
[0 14 2] ttz. Hl4fcfcWt. 24 0 0#MP 



U. 2407fc24083&«>^UW*^*#i*. MP 

uK^ty[:64t"7 mm-ct-?&iM4£#x mm 

ffiiHk LTtt 6*&Rrt*#, M P l^ft^STA^ WW 

■xur/i'SStu iffl^i/o^^^-r4^t 
k. ^imw- a? wiaaw- 4 itr, 6 4t*«yb« 

<?>*y U/im^ti-Z . A? U/W^y U 7/l^J&t4 

1 k ? n -y ? ttffi < &4 W»- 4 tz 

[0143] *^MT'{4ftlD*^3tie^^jlKLTV^ 
4#. ^-f t k^ffill^£fl»4^(4&l\ 

k t\ $> 4 1 & immm. hht% \i.mm. tixm 
m-t -r t ^ti-cfc 4 . d mjmiwwwitH&> 

-oT'$>4. 

[0144] mmfflH-CJi. EM I ^jBftS/Sft, flUO 

ffilftg^ < % 0 . ^«(4ieMS® k % 

4*B^*4. i^fc*, *i»*Wtr4ii:'C, ft 
®TE M I 7 U 4 teA. ISHMSi^® 

[0145] fV)ff^&11MEIIS>4V^47tffi||^4 

^i4ft^'JiT(4. i'mriT^ xmm-fz> . 

[0146] 2 DO^W^Sr 

JSifc LTfem L , fBU5r tEKSiifc . I c MJit^ . 

^ct) i cmmzho/E$cmm#-)i< i cj&wsfi 

TV^4o *^SSM4. R-c9#-/WC£KStU;. * 
ffl^'«^^LTV^4^ftt. TUXA^S ^-^^ffl 

v^< k t . issaK^p ng^isfcsfcsfcib, §i?ft 

[0 147] (HMSW6 : sK-^Sitp i n-PDfc 

ryTzmm) mi sa^mz^mmiwm-i 
tz^mmvhh. 

[0148] HfctiVvC 2508 (4^S i SST* 

&^LTV^4» 250 9tt^m^»^^SfL^g 
2 5 0 3tt^fL*K»rr4A*>f r^0K«^ 

fi-t&±Mli1-4rury7 o ^i ct&s. *is. 25 

10{4^#^*«. 2 506(437*. 2 505(4^ 
2 5 06(4«ffi. 2 5 1 2(47°UyMHII. 

2 5 04(4A>7\ 2 5 1 1 (4ft?J3L 2 5 07(4A^7 

[0149] HT, 015 (C^1-^*^Bc7)Mjt^ 

[0 1 5 03 *^ 016cOj:otCs TVV-rmLS 
i *S2 6 0 1 {Wm 1mm*) c7)(Jff^ (^3$ 
») fc. ^^yaACiO. P-S 1125 2 1, i- 
SiJf2509, n-Si*2 520*»lfiU ^3K* 
: PM«4k't4 0 $$(4WetlO. 3umSJTC*4. 
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zmzmtx. T--)vmiz£ m&m&fr? . 
immmzmix^h) tzj&txm, mmmw& 
tetowwTxmm 701. wmfrbimztiizm 
2 7 0 2, hxummmmm i o 33MHt*ta. 

3r*5, 2 7 04{imMffiHs 270 5J4S3K* : F«ffi, 
2 5 0 6litf0Ktitl)^ ( «S2 7 0 5ii P - S 
ilt252 K 2706ttn-SiJB2520fc*n 
W«ffi*fflnrfSfeft<7)1iaT*6W-C, *H2 7 0 

5 cDtft^ n - S i Jf 2 5 2 0 fcftttnS <fc 0 fc L 
"OK. 

[ 0 1 5 2 3 <! £ Tli, -T^TcOft^HI?«± 3.3V 
CMOSDy 7 ?@MM. S3K*^^JE 
*S2 7 0 5fc «fc^«ffi2 7 0 efei^IdH^^-y 
2 7 04£J&fcfS. 2 50 6{i. *»^Aai 

[oi53] arizms&im<7)-m*7Frt. ® 1 5 £*> 

ivc, fckitf, 25 10iAPMMATO&fcfflKfc* 
fafc? 9 7 bMX% 0, 250 6(^ffii: =Sr€» 37 
M (S'-NKtSroTlvS) s 2 50 5tt?5yFJi? 
**. 37JB2 5 0 6fc«J:tf??<yK*2 5 0 5li, JB 

fww-s o zntrnmcomm^-yzyv > b itz 
hi. mmmmm (hwt ) x^m<nwm& 

[0 154] CICO^ HI 8^-fj;a^AuA'yT2 
8 04^ffl^tIi|;V-y2 8 0 3 ItJUX±C0 
nM2 50 6lcDay?7b%l6, c\<7)Xm±, *V 

[0155] OTKl^lSfflCoV^ljiW*. 

[0 1 56] HI 7fc*5WC s 3\M£ 

r'AW nStefc, AM 7-X0SS2 7 0 1 fcj: -3 
Ts WMTX (tzlHi3. 3V) -Ofc 
i<WK«lK^TA*>f^i, 2^%C0^3T12 5 0 

6 ^^i£E^r6i*^feffiLT < z>m&*93tti> z 

fix 

[oi 5 7] Mjmmmitsw&ttL. wur 

tit. mttsttmm^iTjm&miixmfr 
h ? u ryy 2 7 0 2 tc m o s ny «y ? i/^i tfl 
BSftfcJb fc , § 6 fc?&£g?E«H 17^270 1^ 
Kvrs-avft b ztitirv y b 

[ 0 1 5 8 ] ja±, iKBUfeiaifflifci 0 , ( 1 ) 2& 
Ttmammfr <vm%mT*z . ( 2 ) s«§ ^ 

igfl^iM#-e# . ( 3 ) 



Wc, (4 ) 

<LT. 1-0<T)tJMXX\ %Ay9?%?b<F>\/0 
l-ThZltfX'%h. 

[0159] mmmi :III-VN on tfWWG 

a as ) *9mm&. wrs iat«<oftb'5fcs *rg 

a A smtefflit* h<7)X'h&, 

[0160] mi 9 tm^xzcnwkftmte^xwm 

[0161] S^JgT V F-r^«G a A s S^2 9 0 
lc0iM>^ -f^yaXtiO, 2902 P lGaA 
sJf, 29 0 3GaAsN«|3Ul, 2904nSGa 

[0162] p£OT«!|&$ftK«; 1 E 1 9 c m- 3 , n 
itWIIIi 1 E 1 8 c m - 3 HflfC* £ U * f 
mt&W>Z%frhc\ltfX'%&) . T^K-TGaAs 
Nii. GaAsfc:^LN*S»Kfc:>f^-y^A (fltf. 
«\ lE2 1cm-3) tSifc-CfllJS^S. ^f^-y 
8E7J^)^-^l»*"t4fcftttt. RTA (Rap 

id Thermal Annealing) 

[0163] ftA^§i±. G a A s NJB*«JS§ 0 . 2 u 
[0164] flW>rn-b^J?^SRlStt» «JtW6fci(fc 
[0165] m^HIKgPJi. B i p o 1 arn-tXTIf 

[ o 1 6 6 ] mmmb im%&&z*>bmwt 
h. 

[0167] 9%j?*AXt Lxmm*kh%&tei. 

mm6<nw&intx°hh. t%b*>, mi9t,zm 

Sp-GaAsl2 9 0 2fcn-GaAsiS2 9 04^ 
ZtlfttiSL'V TXltfrm £ i: t i 0 . XJJlfflfrb 

LTjS«L/t«^rVHxtKOaiiil). GaAsN 
ttG a A s «t 0 H^r-V y T^/hS V^f G a A s 

[0168] § S i J: 0 i^«jE^'A# V^ft 

KiSJiBSPJ&fBrflg-C* S . * tJ . 2 9 0 3 \i % i-GaA 

[ 0 1 6 9 ] G a A s N(i:EfgSfMcO-f^!f^#cT- 

hiizub. mm?iixmmm?hz» mm^ 

l HI 5*iv^iHl 7KtJ 

V^T, <S2 7 0 5*3 ±#2 7 0 6£M/*-f r^SASt 

f: iz j: o . p Nm^xm^Ltzmm&w&frhfe 

ft tiZMiZ tih . p y y ^ r-^ *> WT-Igij tTt. 

[0170] ^TV^XC7)^^^TV^XiO^ 
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[017 1] (mSIISM8: GaAsN films 
on facets of Ball Si) 

020 isxmmmmi tz^mmx%h . 

[0172] *mmte* *-/US i SStG a A s N 
/AlGaAsNfcBUBL-C. ffe3te*?*S^«:gft* 

it^tw. 3 1 o umv&Hmmi. 3 1 

0 2(2:1 C. 3 1 0 3(^7^'^, 3 104(4^> 
7\ 3 10 3 1 0 6 {±371. 3 1 

0 7tt??yF«, 3 108ttr'jyM», 3 109 
JiffiTJft. 3 1 1 0{47Jj*-C»4. 

[ 0 1 7 3 ] «Bt*3£fc:o^TiiB^rs. 

[0 174] (t;-;HC£0#I)|2 1(0j;3(;, r 
yF-7iftS ilS(lmm^) 3 10 1 

(££mib¥«*iij) i c 3 i o 2£imtz>, 
•th. ztibnmmt. jtSfcocMosrn-b^TfHB 

W?, Wny 7 ;tffli 3. 311 
[0175] (ftr'A-r ^OfNH) S i 1 C7°a 
[0176] Sf\ ( S i N ) «FC#A 

Rfc#JiW"4£i:#a*U^ (Z\ZXl£S i 3N4 (Jg 
§200nm) fcfljlvfc) . 
[0177] 3fcr><W ^fmiSWk tT , #3SSWT 

fct ffi^SttJJtS (111) w^acifsi 

((100), (010) , (-100) , (0-1 

0) £gBT4ffi) 33 0 ltfflV^: ( lH^2 0^mg 
&<7)=ft^m) . H2 2{±. H2lts«Srm3&»feAfc 
¥Ba@f ft 3 1 o i t±«*as«, 3 3 0 1(± ( 1 1 

1 ) fflSM-C**. 

[ o 1 7 8 ] H2 3{±, z.couk^cr>mmmmx°h 
i. mx%timvmitmmx-ikmm~>tzht, r 

xwmmi-&cox\ *mmMxuHmmz%&£offl 
nuwmitz* 3101 tt$tt¥*Hic£K s 3301 

ii(lll)E 34 0 1{iSiN|IJrC&S. 
[0179]££?(111) ffi3ffi^S^iiI*{±Jil 

( 1 ) fl^fc*flr?fc 4 JWcfrofefUS* 

x*fy-%tmzftmx'% & . (it. ffi^sf B ffi& 



4. ) 

( 2 ) smzm-tm (mmMz, >j?%< ti>4 
tioxhtuf. din mmm&bcoxi** 

[0 180] (HAAA) H2 4tfflv^r^-f^aBft 
tOVvCKW*-*. ^V-XMBE (#78xtf?* 
^ ) ftifcSMiMOCVD S&fflU 

3^368 (HPSB) OACGaNxAs 
>y7rJB3 50 1 kLTi-^flt«-tS. ^<Dk§cD|§?- 

tfiv\ 

[0181] ii-Cli, InO. IGaO. 9Asfcfi 

7-s^-ri> j: o mm®,** o . 2 o 4 tag 
ttS-tfc&i:, 1 rKOifijsSr^^^bS-fr^^i n 

GaAs&S&fcfltlU;. £?>ft* n-InAlGa 
As?77 KJI3 5 0 2. GalnNAs/InAlG 
a A s MQW (£ftS7#F) SttJf (fSftifcHl. 3 
urn) 35 03, p-InAlGaAs?77 KJf 3 5 
0 4fcctV'p-I nGaAs3y*?M3505£Jt 
*XU»tffltf>*3 5 0 7 fcoltfcfcfciE* 

®3 5 0 6s-?g^rs. 

sfcsHLr+asitWttStfw-* .3101 j±«$¥2g 

#Mt. 3 4 0 1 (3«?X ? Tft 4 . 
[0182] (9m) IW(tH2 5t^-. HtfeV^ 
T3 6 0 1i±PMMA^)»C$>D. 36 02i±^CD 

£> 4 . *^)±t P M M A (Cp t ^ 7 «y HI 3 6 0 3 
JftsRSilTV^. Z\<7)?y»; h'!3 6 0 3fcJ:l^3rJi 
3 6 0 2 tifSSc^lEBt^TAM x&{±ftiitf ^ t 
T# Sid =5rS^& 7 1 h 'J V^TffM1-4 . ^coft 

k. t^rv^x&^h«M^ (@s*t) ras 

iCOft. AuA>T3 5 0 2&fflV^7°UyMS 
^350 1 kny^^h^fc|, o 

[0183] (mwm) mzMftimiz^xmwt 
[0 184] (mm^m^) moi>&wm2 1 

t*JV^T, K9>fA*-lC3 10 2^^§^S«^ 
ft^fci^T. 3fci3R?3 1 0 3{±. 3tH^*f6-r4. 

h» zTmmwmistx^&tztb. 

mmm<z\tifix'%h. 

[oi85] iKjt^mzm^r&fthtzx^^z 

m£<Wk£ 4 ^rffi^ , ; ^%)t^T-{± L E D Tft 4 CO 



(&3))02-286959 (P2002-286959A) 



(4, (in) mmmcox <om<mcoMifmzm, 

mmmz r t x\ mvmm&rju nz^m, 

[oi86] (%m=F) corns 
*£mn&m?b ix h mti - 1 i . 

[0 187] H2 0*4V^4H2 2(£*JV^Ts #«IK£ 
f'AM XCOp nf^C, AW TX®m 3 0 1 Ki-a 

t, atmr* (fcfcitf3. 3v) jwj. 

Cl^lI^fAWXil 2ifc7Gtf>#3TJB3 10 

3^"C # 4 . i *ltt^ffljW$BB£K£ LT V ^ 4 

Mitz P N^ft£T«£ *U ft 

TVTyT3 1 0 2-CCMOSn^'y^K/^-Ciill 
($>4W4M«) £^$JM«3 1 

0 i: , a>7T3 y * ? h SftfcT 

[0188] ( S&H ) *^H^Jcoam(4JilT^a 0 . 

(1) 2<jc7c^>ff«o*-W36»4)^ae*«rc*4ifc 

( 2 ) jM*3*ifc*F0irt\ «®^»j^B^rtg^ 

(3) SB&WS»&£fc 

( 4 ) Hut:-**. &mz^%< i . i o<o 

t'aM x-C\ #4 y?3*? I /Ofcf 

(H»J9 : I I I-VNon^GaA 

s) 

*RSi»E*>ftt>9fc:s MGaAsl 
K&Sffl1-4kWT"S>4. GalnNAsil G a A s 
fcft^fi^-SfeftS i»«&fflU4*l£4 9i. ft* 
fcAy H^f-v •yT©JPT'#4#^^$>4 . 
[0189] H2 4fcjmvr*aW6^fcovvcBP!li 
1-4. 

[0 190] (iU-;HC«fl) H2 l^iat, 7 
y F-7l«S ilS(lmm^) 3 10 1 W-gff. £ 

i«'^«affl^ ( i zTMvmm ) £ i c 3 1 o 

2 £{W4 . .169 I C(4. f&Jfc*?^*^ IBS) I C 

rtfofc o , a? wi^ u r/n«iaii«ofc o-r 4 . « 

4. ^^M3j<«l&*fc4%&{4, **ifciStfc 

«7«&fW4. 

[0191] ^ft^BHHi. illt^F ET$>4 W4B 

1 po 1 arm-fc*Tft*WC*>6. 02 4^, 3 
1 0 1 }4SJcft¥gSft*fit 3 50 l{4A.y7r/f, 3 5 
02(4?7>yKJI, 3 50 5i43y??h)I. 3 5 06 
imm , 3 5 0 7 (4it. 3 4 0 1 i4ilfK V* ? 4 . 

[0192] (ftrAM XOft*) G a A s tf-A, I C 



[ o 1 9 3 1 4-r , n^mmitmx-u^-L. %t 

aM *ft*g|$#£¥ffifc?9fets i VjK U -y s/ y ?T 4 . 
S^lffCS a <0ii, ftr>W *7n-fe* WH* am x 

wmm^^tLxm-tttz 
«Bf*«3£*>. ^^/js§^M&ffM-r4 

•cii. ***tctJtt* (in) w&xvmzmfi 

IB ( ( 1 00) . (0 1 0). (-1 00), (0-1 
0) £S"C4iB) 33 0 1£ffiVtfr ( 132^2 Oumg 
^WH^¥ffl) . El 4(4. H2 1 ZSWJfofrWt 
*m®?$> 4 . H 2 3 i4^ <W OOffl^RffiHT-^ 

Tj&K»f 4^?. #HtSMT14RK«£&4 J: a ffi 
[ 0 1 9 4 3 ZZX' ( 1 1 1 ) ISI^^^M^ 

( 1 ) «m*4:i:4'6 > *fcfifa*Sft«^ 
T%-*flBt*f38"C§ 4 . ( t, fi&^^ H B B ffi^#^ 

ffilS^Jfiff. *S H H B ^*^t{4^tt^4t 

4„ ) 

(2) SffifcfiftSffi (3KwaK6TI*Ifc. ^=Sr<i:fc4 

* 4 Jttot* 4 . jje t H9Ja±<omiBt* 

•f40"C**Uf. (Ill) WSIBt|RftfcO-Cl*Sr 
v\ 

[0 195] (»JW»)B2 4*fflVvrfAWxH6i 
tOV»T»W4. **XV-XMBE (^7Hxt^^ 
y^ ) ifc&4W4MOCVD («#JS^*) |Jfll> 

50lttT4f-^1-4o iJct, tztlli, InO. 
1 G a 0 . 9 A s tC|§7S^1-4 4 d I n CO*M&f£* 
m$WUnGaAs^^tI«lUc. i<0 
ft, n-I nAlGaAs?5-yh*Jf3 50 2 s Gal 
nNAs/I nA l GaAsMQW (^tt§^#F) 
ttl(«je«*l. 3um) 3 503. p-InAlG 
aAs^9-yKil3 5 04*> c J;U ; 'p-I nGaAsrjy 

hJi3 5 o 5 £m<mmt& . ^ois a H B E^is 

{4. I I I -Vft^watl^WT, »IM80S i± 

win- vm^jt 4 o i) mrzh zt^o math 
4„ ytxmmcom 5 ovwtitikitt 

[0 196] (0HS) »3iSW*EI2 5{cSt-. HtiJV^ 

T3 6 0 1(4PMMA^C7)S«T-S) 1 9, 36 02{4^c0 
±fc3B«$*utaK'.M S h'^3&^ : 5r4^W3TlT 
&4„ *^>aifcPMMAfc!|Stfe^5«y FS360 3 
sWJSSilTV^. i^^^-y Hl3 6 0 3fe4r/'3T 
* 3 6 0 2 ^±l5*^mSJl^rAW *£!4toM? d t 
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s j: a 7 * h y y^cjg^t* . 

fc, IfV^X^fMWJgf (Efi^rf ) THSg 
f4. AuA>r3 5 0 2&t%^T7°Uy 

[0197] MS) gftr^M X LT»#£-£ 

a (I 11) NAs«GaAsiHA>K^77» 
§ W)?G a A s X 0 ffiWETSWFT 4 . 3 S> £ti , 
s i X 0 ifl»^^#v^^JIE^*%fgT'S)l). 

[0198]GaInNAs «II3&g|£S^£W*l 
flsT*4fc#>. Mifatt«it*^. &3fe 
»^fcLTKl#§-£4i§-£fcJi:, H2 0&4HI4B2 2 

fc t J: 0 , P Nffi^T^LJtBi^SfJUffiA^/Kftfc 
Sc*f S til . n s; «y ? r-? *<0 «)TW» IX i v > 

[0199] SBEtaM xna&^ft^U ZWffe 
t>, ^<^mi$ffi^£*LT^4£tf>, ffiv^Jt 

v^4. 

[02 00] ( ) *^«*^6*l4J3lTO fc 
0. 

( 1 ) g a a s k < 0 jafcB^fcatefcKrc* 

4.ft«* t , 0. 8 5umf<^, ^»Jlc73Si- 
p inPDttl SjeiSS^JE-fS*^****, # 

(2) CMOSIiffiifcV^ ft*>OtFET^»GaA 

4. 

(3) aawBi , c&*ifcWfflu-c, a?wpt-*£ 

( 4 ) «tT14 . G a A s N JilS^fMTS) 4 fc 

[02 0 1 ] »fi$JT1i, StGaA slSJfflt* 

[0 2 0 2] (HffitfU 0 : I I I -VN on *R 
InP«) £«fc:J*RI nP£8DfrfflV>4£i:t\ 

"f4. 

[02 0 3] (#-/MCOfBK) B2 1*>J:3(c, 7 
yH-7«I nPiSS( 1mm*) 3 1 0 ie>¥# 

as ( z zxmt^-mmm) k i c 3 1 0 2 %imr 

0 , a? wus/ y nvmmwi^tz 0 *rs . 
o*&£fctt. A>f 7x011, ryryr. »fffls® 
Hk h 4 \ m 5/ y 7;w i^;i^SMii»«-3 ?t 0 -r 4 . 



mmnm-t^ zti^mmt. si»<ofet&4^ 

liBipol arTV^XXimtJmXfol, G a A s 
[0 2 04] (ffA'^tOffi) In P^WUCr 

[0 2 0 51 t-r. m±mm{tmmx^^~i. 

iB&thtztbb. MiRmmvzftixmmttz 
#>x*h&. mm?*:*), mo'i^mmm-i 

xn. m^mizmi a id mtstvttu&wi 
ffi(doo), (010), (-100), (0-1 

0)£gPT'4ffi) 33 0 1tfflV>fc (ljfl^2 0umg 

mE.n^m) . 02 2t±, 02 litswnm^wz 
^mmxh & .@23fi;<wfc ocom^Bf bsht- * 
4„ <mxhtiimvmmmxikikm~>tzht. r 

mmwitz, 

[0206]iiT(lll) ffiIffiSr^/2W±Jil 

( 1 ) ^«^«T'^4ifc*^. <Jctfifdfe^^ 
"C^-*«3SS:f3!T * 4. ( t U fte^ H B H ffi&^0 

) 

(2) satsM-iif (ftcomxmz, >j?%<ti>4 

■f4^T*Wf. (Ill) ffliffitRS4fcW{i* 

[0207] (^b h h^) 02 4 fc/HWCrAM xSit 
fcov^SJBJ^4. ^V-XMBE (^TUxt^^ 
) ffifc4v^jMocvD (^rffiiyn^) &^fflv^ 
x. mmm mum) <f>mz\ np^7ri3 5 

OlfcLTi-fflW^i. fcfcitf* InO. 9 
G a 0 . IP ttmi-^4 i o I n tf)fflj££ft* ^ 
ftS-li-^fel nGaP^SfetBtlL/i. iOf^ s n 
-InAlGaP^57 KJB3 5 0 2, GalnNP/ 
I n A 1 G a PMQW ( mM.T#P ) *Sttl ( m&L 
^1. 5um) 3503 s p-InAlGaP^7-yH 
Jf3 5 0 4fcJ;l>'p- I nGaPn^?M3505 

^iRWtitt*. *xaatffl^)J83 507 z-omzbt 

JEMI3 5 0 6*^^4. 5l#a§t«ffi*«rt9J*» 
6J»a^)fi«fc»jSU. ^fiJB*afl«*Hi*L. ic 

[0208] ($m) ^M*H2 5fc*1-. Hfcfiv^ 
T 3 6 0 1 «PMMA^£«rC* 0 , 3 6 0 2tt^O 
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*S. *tf>±tPMMA£itStfc?5.y KJB3 6 0 3A* 
JftSSflTHi. I^)?7 7 KJf 36 0 3fcJ:t>'371 
3 6 0 2 C±IE«^*MI^tVSW X^fSAaOi i:* 1 
T*# S J: o £ 7 * HJ V *TJft«t I . **>fc 

iOfch, AuA>7 o 3 6 0 6£ffl^T7>jyh 

iEii3 60 5k:2>'??b£k&. 
[0209] ( iftf^jRa ) s/trw x t ixmtt 2 

mtimm^t ix&mitM^TJU xizm&t 

til. I n G a P N{± I n P J 9 & A> H^f-V <y 7#/h 

sv w i n p i o tffiiKETanfrrs . $ ^taoa 

A s i 0 t, v^ASeajESAfBTIgT* S . 
[0210] I n G a P N{il» ^ScD-f^W##: 
?*Sfctf>. ffcft^kLTflBPTBgTife*. IBfcStT 
k L-C»*S*6*^ttt, Hl2*4WiBU4fc*$ 

[0211] SKKtaV ^«^tS3e^A'>f 
[0212] (ftft) *«fflW#^»SI4JaTWfctJ 

Do 

( 2 ) Si^GaAs fcJfc^S ibtCiaa^EKS^R'C 
*4. 

( 3 ) 1 . 5 u m^3fe^Wt#&<DT\ 
LT-{£H^7r^A-tiii:SIS^T#, mn^ 

[0 2 1 3 3 (mtmi 1 : I I I-VN on Ga 
NS«0 »=««GaN««£fflV^i;T\ ffi«93& 

[ 0 2 1 4 ] @ 2 4flfi*BSffl^TKBHi-S. 

[02 15] (#->UC0>fl*) H2 l^i-Jfc, T 
y^-TltGaNlS ( lmmtf ) 3 1 0 1^^ 
M TffllMfSffi ) I C 3 1 0 2 £fER-f S . 

i^icit saan c?«ojto, a°5 

J4 ^ U 7/l/V n°7 wnsftHMrtfo ?t o -f s . fc /IM 
#<0«5ig£*fc5*§£«i, **iteJBtfc*PBR*fHlll 
"fS. ;ft£>?«fi. ii*tf>FET*4WiB i po 
1 ar7*n« (fcfcitf. S. C. Binari, 
K. Doverspike, G. Kelner 



H. B. Dietrich, and A.E. 
Wickenden; Solid State El 
ectronics, 41(1997), p. 9 
7, S. Yoshida and J. 

Suzuki ; Journal of Appli 
ed Physics Letters, 85(19 
99), p. 79 3 lftk*) fcSfcRS i TtHrX ($ 
»J8#BS) ^ffl^^-lJrSifcTfNK^-CftS. S 
i£Jt^ A>h'^ 7 7>'#;b#>T*#iAfc#> N ft 

1 1 i-vmtmm&mzt>-o. 

[0216] (3Ef^^l)GaN*-;HC7 

v-bxm umi Ltzht. u x timti . 

[ 0 2 1 7 ] #£tt£»ffciR ( S i N^s) T^A 
-U TtrAW^^S^^^ffi^Sfeit/'^U 7/ 
y^'-f&. MWCH^ii. ftr'AW X7°n-tex4>m 
WW x HlWiitft k . SmUfflvx ? k LT 

mm-l ZbifiSL* l\\ 3KtaM xff*£«k L 

*§s*wrii, »4«ttjJt4 ( 1 1 i ) fflfc itx 

fllClfSI ((100). (010), (-10 
OK (0-10) £ITC4ffi) 330 1 fcfflvxfc ( 1 
ia^2 0umgjgWZ^¥ffi) . 02 2(4. H2 l£S 

mmmx-hi. mx-htumx/mimmx^mm 
->tzht. T^zftmim?)MzM$:mtfz>« ma® 
mmzm txmm.m&<7)x*. xm&Mxtemvt 

[ o 2 1 8 ] ( 1 1 1 ) mnmA,tmm&. 

TOM 9. 

( 1 ) {k¥mzmmxfc&z.tfrt>, &&ftimm£: 
x%i-%mm?mT # i . (it, ftois H H 0 ffi^#^ 

4. ) 

(2) SSfcjfcrSffl (5t<0^S*|flIfc. ^<tt4 

m&/tx- # 4 at* s . ±ie k isi^jjuicosig^ 

-r&^Tfcntf. (Ill) ffl3ffi^RRI>i^T1±^ 

[02 19] (Mb h b ^) H24*fflV^T^^«fi 
fc-PV^T^-ri.. #XV-XMBE (4HF«xt^df 
^-f ) ffifcftV^iMOCVD (^-«^M^*) ffi^fflV^ 
T> mRHi (HPS) WGaNSA' 7 7Tl3 5 
0 lfcLTiiHWM-*. n-AlGaN^77 
FJ13 5 0 2, Ga I nN/A 1 GaNMQW (^ffi 
^#F) vSttl (^«^0 .4um) 3503,p- 
A 1 GaN?77 KJB3 5 0 4t3j:tXp-GaN3y^ 

hJi3 5 o 5 inacBuwi . 3exaatffl«)*3 5 0 
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[02 20] (HJg)!SSffl*l22 5Cj^. HfcfcV* 
T3 6 0 1iiPMMA^OSfifr*Os 3 602{i-e« 

*S. *<OditPMMA(CiHtfc^9yH«36 0 3 
tf*»«S*rO*$. ic7)^7 «y HJf 3 6 0 3t5«ktf 37 
13 6 0 2 tc±fB*«W^rV^ x^tiAatr; fc 

£ A a 7 * h y v^cjgjs-r s . 

C^&fc. AuA>7°3 6 0 6Sri%V^rUy 

[0221] {mwwm) mfr>M x t ixmzit 

[0222] -ffirfc^ #rA>f XfcjfcK-f 7X£jW 

m-STmuztimmmt iximitzm^u x 

£JKDS**VS. GaNas i^GaAs, ftS^ttl 
[02 23] Wm^b LXWlft^hM^Z^ 12 

[02 24] fflCftV *tfM&&i®frr 

*Cs m&£v\mmm%zttf±z%mt%^x 

( i ) ^yv^^^rti^^coxm^m^mmxh 
&. 

( 2 ) SiWaAs Wt^iaSSffift^^nfrig-cft s . 
(3)0. 4umS«3iS«t?SOT, On/Of 
f 

[0225] (mm 1 2 : mnssmm+mjsM 
+7tb-7? jk-^ i c ) 02 6 mm 
m^mm-fhfz^mmxh h . 

[0 2 2 6]H2 6fctS^T4 10 1iifiaW«, 4 1 
0 8fci;tM l 0 7\±Z<n±imfc%1xtz3(ffl&m&ii 

ifnmmmxht. 4 i o 2i±, mmiBn«4 1 o 2 

[02 2 7] H2 7ttlSIlOBgpc0^|lT'* , 9. 4 1 
0 312 I C 4 1 0 2 Sr^TI.^WN'yr (fcfc Hf 
tf-M\yy) , 4 1 0 4 ii7 * h- -y ? ifi-fr I C „ 

4 1 o 5mKh*m%mzmmthmw^v Yxh 

So 4 lOttsXVA l09\mWMMA 1 0 8£ffij£ 
"fS 2 &7u3ft*MJ! ( ITFft? JVA b m-t ) t$ X 

[02 28] #HSSM£fc^Tf;t I C-f->y7°4 102 



zmmmm4 io7timciu, 

M>7°Srffl^TU|) (02 6) . JSR<D£JRa* 

;HC4 104Cfxti^. 7^^-y^-;HC 
4 1 0 4^-35ii, XSKJI4 10 8ltm&&tlX^ 

[0229] ftffiKB4 1 08*aMW*. 2K4 1 1 
li±0. 5mm, 3TH4 1 0 6ii0. lmm^77 
H«4 1 0 9 li 0 . 3mmtLft*«,: <0tM 

IB££J14 1 0 7tlttifI«Cu^7DXb'j77 
7^411 0 £1*1)1 L^^M'MIW (JS3 0 . 3 
mm) Zm^tZttftZl. 

[0 2 3 0] (7tf-7?^iHC)ffl« 
I Cf-<yTtf>g©g£, E 
oasiv^iOEr^^^LTff'3jjSifc:*&. 

[0 23 1 ] £tf>EO**HttOE5V'W.XO- 
0fCi& I). 7 =3- h - «y ? ;Jf-^ I C tov (BUtfiBB 

•fh (&i>\ «S*ffitov^tt» Wi.tmHPF2 0 0 
1-284 63 5-^«tiE«3#irv^. >. 
[02 3 2] H2 8(C*JWC, 7yK-7lftS 
(fcfci.{£ 1mm*) 4 20 1T& 1 3\ 4 2 02}2<?-C0 

¥«Hffi (ZZXMtmm) tzM&Ztit: I C?& 

s. 420 3ti. tt&mmmmztvk. mm^ 
bhw$%mFm<?)*n : >w*x'bz> azxu. 4 

"Off) (111) ffiilfcMStlft, GalnNAs/ 
A 1 G a A s ^OM^^l/-if'^MM7 * h ^ *- H 

[023 3] I C4 2 0 2(4, %3t«^4 2 03t*m 

WEiM-tl. %%m4 2 0 3bimt&*&£ 

\& U r;w^7 P;^m@S^i-5 /i 0 -t* . ^>^>^>X^i^ 
•Tl>, ;^^>^[i]S§{2 s aScocMOsrn-fe^fKH 
[0 2 34] 02 9{47^h^7^^'-;H Z<mWm 

m^ix^i. mi,z&\ixn : ¥-m%mi±.mb%ht> 

fcf>Uxmifi±%<Wj:-?X^h. 4 30 
3trVS^ ^.fflmffi4 3 0 7 *»4>aAS*ut^+ U 
4 3 0 5te«3»AM TZtffrftbtl. S3ttfe3fe&*S^ 

v> 4 i # 6 , 3KScaj h h t i> mm^m^ 

%£mm-&Zb%<, ffiK*-CEO*4V^iOE3Efft 
[023 5] (3fc*Hte£«A^)7 * h - <y ^ i c<nm 

M) mz. z.<mwt^u xnmmmz^\\xmm 
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mMM4 10 7) (3fTfE7 * h-v 7 I C £(4 
[ 0 2 3 6 ] fcfc: , h CO < 0r*fc3lfi I T^-f 

i-SiofcffijS^^LH^-rs (030 #81) . ffiE 

[02 37] <£(CtMW$M£ 7 U -y 7°ir <y rHH^T" 
ft 1 ?. @3 0fc*5WC N 4 103(4A>7\ 4 10 5(4 
W t vh'TJii. I C ||» * -y h* 4 1 0 5 fcy s" y 7° 
£*H*\ MIIkiiiffB7* b-7^'-;HC4 1 0 4 
£fig£;b-»t U U 7 o-fc: J: o T A*y T-fcSFHI L £ * 

k &»-f ft ; fc -e-f^m^a y$ ? v £#ft z t # 

[02 3 8] ZOXdlZyVyTJ-'yTmrntyth- 

y ? jk-^ 1 c comm mm ?z.bx\ xmmm 
tt*m*c%< . 7 * y~v?x-)v 1 cnwM&m 

[02 3 9] ii-C. Ay7-JJJ©B*)t>0>fc-f.x-5/L 

1 cf- 7 7kftmi^»Mf§l£ u 7 ^ /MrcftStf- 

k#-e#ft, A>7C:|f-^\y^^ffl^t, BGA 
(Ball Grid A r r a y ) tf) X d lZ$miX 

[0240] ( mfcim ) jaTiMHicajcoi ^t^t 

So 

[024 1] (iHMtg) H3 0fctSWC. LSI 41 
0 2cD«ffiA 7 K4 10 5(4. A>7"4 104£tf-LT 

d k ft . l s 1 005; 7 ( fc k itfc M 0 

s^^ 3 . 3 v ) (4. ahe***?^ xzmmmt 

[0 2 4 2] 7*b^>y?*"-;!/IC4 104±<D?B\; 
<T>M* (fcfcitfLED) (diAW7\xk&ftJ;an 

^ >y ? epjntft ; k t-\ nm^\mm\zmk 

Wz \ **£fctt , 7 * b - -y ? tf-Jl I C ±{c H 7 A A" 
3te{43Tif4 1 0 6fc»ffi$*u «»Br3l£?l*SrfC, 

3t>—h^ffl^aj^4 1 0 9t ixmm ltu 
< . *kim x# 3 0 m mnmz& x o . 

3 d B/c mOTS^ . 1 mWSJrC+»*bJ>S 

m»£to&®$:»IA;fj£4*s -T btfiX'% ft . 
[0 2 4 3] («MBB)afc s 3ffi!IMI(*7-f;P 
-M 4 1 O8^*0:^fc6fi*LT<4Afl*©9 
4110(4. 7* h-«y^#-;H CcDgftltl^ 1 0 
2£Bfc31*Sfcl*l&fcJRD&a*u lAMn^lt 



4 1 0 2i*j*(cre9&**i»yi3*is. 

[0244] ■ Hi-- U 7;HSjH) VSV* 

yuiu ■ ytisVTMmiz^xmi 1 m^xmm-t 

fto H3 1 ttJV^T. 4 6 0 1 !4^*I^»«T^ 0 . 
4 602fcJ;V'4 6 08(4CPU, 4603(4, ic02 
oWCPU^'SftSRAM, 4 6 04li*^)ftT^-f 
X, 4 6 0 5(4«mffiSi, 4 6 0 61±3fcK»T*£. 
[0245] ®^^*^@SHT14. ^ k itf % 6*OfS 
3M»T6 4 h*«y hWn J ?-9W&&£k LX^l. iSM 

St-jlftfflji (IftH^if ) t14, SlSLhfc:iia§<tfefl& 
cOfV U x comm* h ¥M -k^^-t < sfie - j 0 s EM 

[0246] ^hi.(fll3 KCfcV^T, CPU4602 

R AM 4 6 0 3 K 6 4 h° 7 h £Mft ^ 

ft. «MSE^tLT(46*^/-i^\ CPUOttftfi-C 

a^wi^- s/urwanu iflw*i/o»?*is« 

•Tft^kT. *»fi^\ 3feft-^kLT. 

tfc* s isVT)V-m V)Vfmth i t T\ 6 4 f 
>y MHWN°9 WHt-^fc-f ft. A^WW^v-UT/l^ 
m-Tft-ht-. ^n-y^(4i«<^ft^\ wca 
-Tft^i6EMIc7)^IE(4 ; SrV^. 
[0247] =5rfc. H^i£tLT7U 7 7°^<yT^ 

ft ; k ^ < . mmzmmth z t 

ft„ BGA (Ball Grid Array)&(4, 

ti&\ynz£^xTV4mzwm-hi3<nx. wtkco 
yj^xyTjynzitK^ imit. &t&m*. m 
mm bm^xmitzmm^ lx . 

[0248] BGA^)t°>yf-i: ^'-^Ay^cOHS^ 
X(4, ZtlWl 1 mmfc4t/'0 .50mm 4>WM.X% 
ft. o^O. ±IB*h-<y^^-;HC^lmm0j^T 
f *fl(f „ Ji^co B G A <7)7°n -fe X £ ffl W ft i k 

ft. 

[0249] 7th-7?^-;HCtii JJR^WI 
AM x £IMf L7t t we* 0 . i it 1 oto E/E 

<vn&xm%WMx% ft t^*ffiffl-ttuf. ^'J^#jd 
nnwiefStt^v^. ±tzmim^ix\^<nx\ 
wem*£%b i^xmrnnm-smmcoyty w 

J*M£$&&&%#& Z. b ft . 

[0250] (utte* 1 3 : mmmmbmm.m^m 

thcr>mmxfo&. ggftftl 2kM=5r-5T^ft^(4. « 



(&8))02-286959 (P2002-286959A) 



[02 5 1 3 03 2££VVC4 1 0 7te$>m<VftUWM 
4 1 1 Ofyt>%&nM$tMMX'$)t). 4 1 0 8(43 71 
4 1 0 6£4tX? 7 y HJf4 1 0 9^&!>ftlSSI* 

[02 52] 3KK«Ui«Oft^iBfc{4«ffi^-/ K4 1 0 5 

Mimm4 107 tit. fr^-^4 i i net 

ft(22&7£W£fsffi-f£<OT\ S»gfct*7# 
^j&§ft&iWf^Pi4/h§i\ 

[02 53] #i«=MFpr?«J4, nmmmmz 

£4 4>1\ 3tiltft«&itBT*S^fc:*4. 
[02 54] (£ft0J 1 4 : PCBXW^i'- h 
Z2ftAtlZ>, ) 03 3(4. :«J»IIMMWJ-t 

[0 2 5 5] HMM 12 -O^fi, 

< 3fc7 4 tfPuffifcJB&S fit v ^h&Xfo 

h. 

[ 0 2 5 6 ] 03 3 \ZHWX 4 10 1 HWmMXfo 
0, ^SS^Mffi^fWJl 3<3Mi&WftSS*i'Oi 
4. S &8SM4 1 0 1 SrKltSh*r*-;U4 
1 1 1 fcj&ftf MffiwSMWi^&fi^ Zt 

tfX'% h . * ^B^lSmiitM 1 2$>!>V ^4HifeM 1 

[0257] mn&tett ix. mmm 1 o 1 
[ o 2 5 s ] 03 4ii, zni9&m*mithi§&m 

X'tbh. 

[02 59] ffiMGmtf2Wym&M (410 

8) mifi^mmm (4107) a^fco-o^ 

ttfTZZ. 

[0260] znmtfimm. ^gmw-k* < x% 
zztiihhb^. mwrnrntpcowrnvmrnix . e 
m 1 #i^r&*<44«8mt 3C7^Atffln'r 

EMI 7 'J -<03£IWT# -I. i , tJ J: , 

£K D &Vtf:£ i; T\ 4 >9 7 l^^7>&»=lM> i 

ti?x%h^txht. tztm, wsLm*9om 
9 fiffc^-rs z t t, wc** . 

[02 6 1] 
[0ffiO»5M3 

[01 ] aWfflB<0Hll9Wlllfco^TttWt4fcft«)«K 

[02 ] ^mmmmm^^xmmi-htzibcom: 



mmmmxhi. 

[03 ] *%fflmwi-&m®imx&z> . 

[04] ^BBiHiB^tS^tOiRSWIIfffiHTftS. 
[05] #K3fcrA*>f *<3«3SWSTBf@-C& 4 . 
[06] #&BJ!*SiBIH-S fcft^«^W»fif0T* 4 . 
[07] *3WBfeRWf iiKOBir**. 
[08] *f6WSRWf 4*«)BIT**. 
[09] *^«J^4^0T$>4. 

[011] *5fflBfcRW5*OBIT*4. 
[012] *%BBi|ftBB-f s^oH^ftS. 

[013] *mzmtt&%<7)®x't>&. 
[014] *3SHj§£iWJfr 4*tf>0-c*>4 . 
[015] *mmwt&&<?>m*>z>. 

[016] *f&BJl£«f 4^0T'&4. 

[01 7] *mimm-i&7)m?$>&. 
[018] *fgHH*iiBBts^0-c-*>s. 
[019] *mmwti%nmi>&. 
[02 0 3 *^ mm-ti^comxhi . 
[02 1 ] *^*ra-rs*^EiT*s. 
[02 2 ] #&BB£iftHJ!-rs&<D0r*s. 

[02 3 ] *JWBfcRi!W-4*<0Brc*4. 

[02 4 ] *mmm-i&<?>w?t>t> . 

[02 5 ] »Mt^4^0T$>4, 
[02 6 3 a|s3MBtRi»t4*<0Brcft4. 

[02 7 ] immmmt^mx'hh . 

[02 8] *3fiWfe»Wr**<0BlT*4. 
[02 9] *5ffiH*^-rS*<O0T*S. 
[03 0] *^*iftBBf6^)0TS>S. 

[03 1 ] ^aKHfciBBjrrsfcoHT&s. 
[03 2 ] *mmw-thm®xfc&, 
[03 3 ] *mmmwt&m®xfo&, 

[03 4] #»ill§£RBjjt4fc*>0T*4. 

[03 5 3 mm\mwi-tmmx%z>, 

1 000 5fl£&«# 

1010 58fi» 
110 1 3t«S^*« 

1102 r^jcmmm 

1103 m^rv^x 
1104 

110 5 MWk 

110 6 tff^M X 

1107 IffAMX 

1108 

1109 mm. 

120 1 g3fcg|S 
12 0 2 

1501 mmm 

1 502 micOtyvVM 
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[016] [017] [019] 




[025] 
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[0273 




5204 



[035] 

5206 



(23) )02-286959 ( P 2 0 0 2 - 2 8 6 9 5 9 A ) 



4605 4606 46 02 




4604 ^(DfflLSI 

4605 ^U/HKSSa« 

4606 wr/mse* 



4103 

4104 7*h=-'7^*— /MC 
4105Sffi^K 

4106 ara 

4107 

4108)t£S(M(5t7^VA) 

4109 fflAft 

4110 A*3t 



333] 




4102 IC^7" 

4103 /^#-/K^>-^ 

4104 7*f--yi>#-MC 
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[H34] 




4103 MX/ 

4104 TjhczytX-AK 

4io7a«sa«M 

4108 
4111 CT 



(51)Int.C1.7 gKSlgE# FI (##) 



HOIS 



25/16 


HOI L 


29/06 


60 1 B 


5F044 


25/18 




33/00 


M 


5F073 


27/14 


HOI S 


5/026 


6 1 8 


5F088 


27/15 


HO 5K 


1/02 


T 






G02B 


6/12 


B 




29/06 


60 1 HO 1 L 


31/02 


D 




31/0232 




27/14 


J 




33/00 




25/08 


B 




5/026 


6 1 8 









H0 5K 1/02 

F^-A(##) 2H037 BA02 BA11 DA03 DA06 

2H047 KA02 KB09 MA07 QA04 QA05 
TA05 

4M118 AA10 AB05 BA02 BA30 CA03 
CA05 CB01 CB02 CB03 CB05 
CB06 CB07 EA01 EA05 FC04 
FC06 FC15 FC17 FC18 FC20 
GA09 GD20 HA27 HA31 

5E338 AA03 BB75 CC01 CC10 CD11 
EE21 

5F041 CA04 CA05 CA34 CA65 CA74 

EE25 FF16 
5F044 KK02 LL01 LL13 
5F073 AA74 AB12 CA07 CB02 CB04 

DA05 

5F088 AB03 GA04 GA05 HA20 



